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Specification 

1 . Title of the Invention 
ATM NODE SYSTEM 

2. Patent Claims 

An ATM node system accommodating ATM (asynchronous transfer mode) subscriber 
terminals, conducting ATM call processing, and conducting mutual connection with STM 
(synchronous transfer mode) nodes, this system comprising: 

a subscriber terminal module acconunodating the ATM subscriber terminals; 

a circuit processing module for inputting ATM signals and information that is output 
from said subscriber terminal module and conducting ATM processing; and 

an ATM/STM conversion unit provided between said circuit processing module and said 
STM node and conducting mutual conversion of ATM and STM. 



3. Detailed Description of the Invention 



(Field of the Invention) 

The present invention relates to an ATM node system, more specifically, to a processing 
system conducting mutual connection of ATM nodes and STM nodes. 

(Prior Art Technology) 

Research and development of ATM switching technology has been conducted with the 
object of implementing wide-band ISDN (BISDN) capable of handling multimedia, that is, voice 
and images. In the ATM, hardware allows for high-speed switching and transfer. Therefore, 
high-speed wide-band service can be provided. Furthermore, since multimedia information can 
be handled in a unified manner, it is possible to integrate networks created separately for 
different services, such as a telephone network and a packet network. 

However, presently STM switching is typically conducted and for a certain time the 
ATM node system will be apparently employed in combination with the STM node system. 

In such an environment, it is necessary to provide for the possibility of mutual connection 
of the ATM node system and STM node system. 

Therefore, in order to connect the ATM node system to the STM node system, it is 
necessary to provide a function of processing ATM calls coming from the ATM terminal and 
circuit and also a conversion function required for mutual connection with the existing STM 
nodes. 

(Problems Addressed by the Invention) 

However, the following problems were associated with the conventional technology. 
Thus, in the ATM node system, when the conversion mechanism for mutual connection with the 
STM node system is provided in a circuit processing module which is a nucleus of the ATM 
node system, the configuration thereof becomes complex. Moreover, when the STM node system 
will be completely switched to the ATM node system, the connection structure with the STM 
node system will remain and a complete transition to ATM will be difficult. 

It is an object of the present invention to resolve the above-described problems and to 
provide an ATM node system that makes it possible to simplify the configuration of the circuit 
processing module, which is the nuclei of the ATM node system, and to conduct easily a 
complete transmission to the ATM node system. 

(Means to Resolve the Problems) 

The present invention provides an ATM node system accommodating ATM subscriber 
terminals, conducting ATM call processing, and conducting mutual connection with STM nodes, 
this system comprising a subscriber terminal module accommodating the ATM subscriber 
terminals, a circuit processing module for inputting ATM signals and information that is output 
from the subscriber terminal modules and conducting ATM processing, and an ATM/STM 
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conversion unit provided between the circuit processing module and the STM node and 
conducting mutual conversion of ATM and STM. 

(Operation) 

In the apparatus in accordance with the present invention, the subscriber terminal module 
accommodates ATM subscriber terminals. The circuit processing module inputs ATM signals 
and information output from the subscriber terminal modules and conducts ATM processing. 

For example, when call processing is conducted between ATM/ ATM nodes, a call 
control signal and user information are transferred from the originating circuit processing module 
to a transfer circuit processing module and connection with the ATM network is established via 
the transfer circuit processing module. 

Furthermore, when call processing is conducted between ATM/STM nodes, a call control 
signal and user information are transferred from a circuit processing module to an ATM/STM 
conversion module of an ATM/STM conversion unit and STM user information is connected to 
an STM voice channel network via an ATM/STM conversion device. Then, the call control 
signal is connected to a CCITT No. 7 signaling network via the common channel signaling 
processing module of the ATM/STM conversion unit. 

Therefore, the circuit processing module may conduct the same call processing in 
connecting ATM/ATM nodes and ATM/STM nodes. 

(Embodiment) 

An embodiment of the present invention will be described below in greater detail with 
reference to the appended drawings. 

FIG. 1 is a block diagram illustrating and ATM node system in accordance with the 
present invention. 

The apparatus shown in the figure comprises a subscriber terminal module 1, a circuit 
processing module 32, and ATM coupling mechanism 3, and an ATM/STM conversion unit 4. 

The subscriber terminal module 1 accommodates the ATM subscriber terminals. 

The circuit processing module 2 inputs ATM signals and information that is output from 
the subscriber terminal module 1 and conducts ATM call processing. 

The ATM coupling mechanism is a switch conducting coupling between various modules 
such as the circuit processing module 2 or the below-described ATM/STM conversion module. 

The ATM/STM conversion unit 4 is provided between the circuit processing module 2 
and STM nodes, has a function of conducting mutual conversion of ATM and STM, and is 
composed of an ATM/STM conversion module 5 and common channel signaling processing 
module 6. 

The ATM/STM conversion module 5 has a function of conducting assembly and 
disassembly of ATM cells and mutual connection of user information with the STM voice 
channel network. 

Further, the conunon channel signaling processing module 6 has a function of conducting 
mutual connection with a signaling point in a common channel signaling network. 

The operation of the ATM node system of the above-described configuration will be 
described below, first, with respect to call processing between ATM/ ATM nodes and then with 
respect to call processing between ATM/STM nodes. 



3 



(1) Call processing between ATM/ATM nodes 

FIG. 2 illustrates a functional configuration in case of providing a call between 
ATM/ATM nodes. 

In this figure, a subscriber control unit of originating circuit processing module 2a has a 
function of conducting control of user information of the subscriber circuit-terminal. Further, a 
subscriber caller 8 has a function of conducting transmission and reception of call control signals 
with the other party during initiation of processing of the request from a subscriber or during 
service execution. Information VC (virtual channels) 9a, 9b between the modules have a function 
of conducting connection or disconnection of VC for information between the modules 
according to the request from an originating party (caller) / destination party (callee). Further, 
switches 10a, 10b are designed to conduct switching of ATM cells. 

A transfer caller 1 1 of transfer circuit processing module 2b has a function of conducting 
transmission and reception of call control signals with the other party during initiation of 
processing of the request from other modules or during service execution. Furthermore, the 
intemode signal-information control unit 12 has a function of conducting control of intemode 
signal or intemode information VC corresponding to the call. 

(1. Translation during signal generation and call reception by the transfer circuit processing 
module 2b) 

When the destination user is accommodated in the other node, in the subscriber number 
translation during signal generation, the transfer circuit processing module 2b is determined 
which accommodates the VC for signal and VC for information leading to the destination user 
node. 

The, the destination call request is transmitted to the determined transfer circuit 
processing module 2b and a transfer callee 1 1 is generated in the circuit processing module that 
received the destination call request. 

Furthermore, the intermodule information VC 9a directed toward the transfer circuit 
processing module 2b is connected to the VC for information from the originating user. 

(2. Out-connection processing to the other ATM node) 

The transfer callee 1 1 translates the destination user indicated in the destination call 
request, determines a destination node accommodating the destination subscriber or a 
neighboring transfer node, and transmits the destination call request thereto by using an 
intemode call control signal. 

Furthermore, the VC for intemode information leading to the destination node or the 
neighboring transfer node is connected to the intermodule information VC 9b from the 
originating circuit processing module 2a of subscriber caller 8 to the own circuit processing 
module (transfer circuit processing module 2b). Further, the intermodule information VC 9a 
from the originating circuit processing module 2a is connected in advance to the intermodule 
information VC 9b. 

(2) Call processing between ATM/STM nodes 
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FIG. 3 illustrates a functional configuration employed for providing a call between 
ATM/STM nodes. 

In FIG. 3, the circuit processing module 2 and ATM coupling mechanism 3 are identical 
to the originating circuit processing module 2a and ATM coupling mechanism 3 shown in FIG. 
2. 

Furthermore, the transfer callee 1 la, intermodule information VC 9c, intemode signal- 
information control unit 12a, and switch 10c of the ATM/STM switching module 5 are identical 
to the transfer callee 11, intermodule information VC 9b, intemode signal-information control 
unit 12, and switch 10b of the transfer circuit processing module 2b shown in FIG. 2. The 
ATM/STM conversion device 13 is a hardware module having functions of assembling and 
disassembling the ATM cells. 

A protocol conversion unit 14 is provided in the common channel signal processing 
module 6, and this protocol conversion unit 14 has a function of converting the protocol present 
in the ATM node into ISUP (ISDN User Part) which is the protocol of No. 7 signal network. 

The No. 7 signaling system is a protocol for call control signal transfer between the 
switches and is regulated by a report No. Q.700 of CCITT (Comite Consultatif International 
Telegraphique et Telephonique). This system is employed in the protocol for signal transfer 
between STM nodes in the STM network. The ISUP is established as one of the functional 
configurations of the NO. 7 signaling system and is a functional part administering call control 
and corresponding to the layer 3 of user - network protocol. 

Because the information circuit leading to the STM voice channel network is 
accommodated in the ATM/STM conversion module 5, the transfer callee 1 la is disposed in the 
ATM/STM conversion module 5. 

Further, because the signaling channel leading to the No. 7 signaling network is 
acconraiodated in the common channel signal processing module 6, the intemode signal- 
information control unit 12a communicates with the common channel signal processing module 
6, and the common channel signal processing module 6 converts the transferred signal of the 
protocol in the ATM node into the No. 7 signal and transfers it into the No. 7 signaling network. 

As a result, from the standpoint of circuit processing module 2, the transfer callee of 
ATM/STM conversion module 5 and the transfer callee of the other circuit processing module 2 
can be considered as the same transfer callee, the circuit processing module can ignore the 
connection to the STM node, and call processing in the circuit processing module 2 can be 
conducted in the same manner as the ATM/ATM intemode call processing. 

In the present embodiment, the terminal and circuit accommodated in the subscriber 
terminal module 1 were considered as the ATM subscriber, but in case of a non-ATM subscriber, 
they can be accommodated in the subscriber terminal module 1 by conducting ATM conversion. 

(Effect of the Invention) 

As described above, in accordance with the present invention, connection to the ATM 
node is conducted with the ATM/STM conversion unit independent of the circuit processing 
module. Therefore, the configuration of the circuit processing module can be simplified. 
Moreover, when all of the subscribers are ATM subscribers, it is suffice to remove only the 
ATM/STM conversion unit and changing the circuit processing module is not required. 
Therefore, the transition from the STM to the ATM is facilitated. 
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4. Brief Description of the Drawings 

FIG. 1 is a block diagram of the system in accordance with the present invention. FIG. 2 
is a functional block diagram of ATM/ATM intemode call processing in the system in 
accordance with the present invention. FIG. 3 is a functional block diagram of ATM/STM 
intemode call processing in the system in accordance with the present invention. 

1 - subscriber terminal module. 

2 - circuit processing module. 
4 - ATM/STM conversion unit. 

Assignee: Oki Denki Kogyo K. K. 

Patent Representative: H. Suzuki 



6 



FIG. 1 . Block diagram of the system in accordance with the present invention 

1 - subscriber terminal module; 

2 - circuit processing module; 

3 - ATM coupling mechanism; 

4 - ATM/STM conversion unit; 

5 - ATM/STM conversion module; 

6 - terminal; 

7 - STM voice channel network; 

8 - No. 7 signal network 

FIG. 2. Functional block diagram of ATM/ ATM intemode call processing in the system 
in accordance with the present invention 

2a - originating circuit processing module; 

2b - transfer circuit processing module; 

3 - ATM coupling mechanism; 

7 - subscriber control unit; 

9a - intermodule information VC; 

9b - intermodule information VC; 

1 1 - transfer callee; 

12 - intemode signal-information control unit; 
13 -ATM node; 

14 - ATM network; 

15 - flow of call control signals; 

16 - flow of user information 

FIG. 3. Functional block diagram of ATM/STM intemode call processing in the system 
in accordance with the present invention 

2 - circuit processing module; 

3 - ATM coupling mechanism; 

5 - ATM/STM conversion module; 

7 - subscriber control unit; 

8 - subscriber caller; 

9a - intermodule information VC; 
1 1 a - transfer callee; 

12a - intemode signal-information control unit; 

13 - ATM/STM conversion unit; 

14 - protocol conversion unit; 

15 - protocol in ATM node; 

16 - STM callee information; 

17 - ATM callee information; 

18 - STM communication network; 

19 - protocol in ATM node; 
20 -No. 7 signaling (ISUP); 



7 



21 - common channel signal processing module; 

22 - No. 7 signaling network; 

23 - flow of call control signals; 

24 - flow of user information; 
25 -ATM node 
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(54) ATM NODE SYSTEM 

(57)Abstract: 

PURPOSE: To attain the simplification of the 
configuration of a communication processing module 
and the facilitation of the perfect conversion to an 
ATM node system by installing an ATM/STM 
converting part between the communication 
processing module and an STM node, and executing 
mutual conversion between an ATM and an STM. 
CONSTITUTION: For instance, in the case of the 
execution of call processing between the ATM/ATM 
nodes, a call control signal and user information are 
transferred from an originating communication 
processing module 2a to a repeating communication 
processing module 2b. Besides, in the case of the 
execution of the call processing between the 
ATM/STM(asynchronous/ synchronous transfer 
mode) nodes, the call control signal and the user 
information are transferred from the communication 
processing module 2 to an ATM/ STM conversion 
module 5, and further, STM user information is 

connected to an STM communication channel network. Then, the call control signal is 
connected to a CCITT No. 7 signal network through a common channel signal processing 
module 6. Accordingly, the communication processing module needs only to execute the 
same call processing whether connection is between the ATM/ATM nodes or between the 
ATM/STM nodes. 
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